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Introduction Barr (1987) established the family Leptosphaeriaceae species with having a conical or globose ascomata, narrow asci with thin walls and coelomycetous asexual morphs in the order Pleosporales. Leptosphaeriaceae is typified by the genus Leptosphaeria and taxa in the family can be saprobic, hemibiotrophic or parasitic on stems and leaves of herbaceous or woody plants in terrestrial habitats (Hyde et al. 2013 , Ariyawansa et al. 2015 , Liu et al. 2015 , Hyde et al. 2016 . The classification of genera and species in Leptosphaeriaceae has been challenging due to the lack of understanding of the significance of morphological characters used to differentiate taxa, as well as the lack of DNA based molecular data from ex-type strains (Ariyawansa et al. 2015) . Hyde et al. (2013) provided an inclusive view of Leptosphaeriaceae and accepted Leptosphaeria, Neophaeosphaeria, Paraleptosphaeria (sexual genera) Heterospora, Plenodomus and Subplenodomus (asexual genera) in the family. Alves et al. (2013) introduced Alternariaster to accommodate Alternaria helianthi as the first hyphomycetous record for Leptosphaeriaceae based on morphology coupled with DNA sequence data, while Trakunyingcharoen et al. (2014) placed Sphaerellopsis in the family. Ariyawansa et al. (2015) provided comprehensive descriptions for all genera in Leptosphaeriaceae along with illustrations and a well-resolved backbone tree. Ariyawansa et al. (2015) excluded Neophaeosphaeria from Leptosphaeriaceae and introduced Alloleptosphaeria, Neoleptosphaeria and Pseudoleptosphaeria in the family based on evidence from molecular phylogeny, as well as morphological characters. Liu et al. (2015) introduced Leptosphaeria ebuli as a new species, Paraleptosphaeria nitschkei and Plenodomus agnitus as reference specimens to Leptosphaeriaceae based on both molecular data coupled with morphology. Hyde et al. (2016) updated the phylogeny of Leptosphaeriaceae by introducing Leptosphaeria cirsii and L. irregularis as new species to Leptosphaeria. This paper reports on a saprobic Leptosphaeriaceae species which was collected on dead twigs of Clematis vitalba in Italy and identified as a new species of Neoleptosphaeria. Combined analyses of LSU, SSU and ITS sequence data, using maximum-likelihood (ML), maximum-parsimony (MP) and Bayesian analyses (BYPP), clearly show that Neoleptosphaeria is a well-supported genus (90% ML / 99% MP / 1.00 BYPP, Fig. 1 ) in the family.
Materials and methods Sample collection, morphological studies and isolation
Fresh material was collected from Forlì-Cesena Province in Italy and brought to the laboratory in Zip lock plastic bags. Samples were examined with a Motic SMZ 168 Series microscope. Hand sections of the fruiting structures were mounted in water for microscopic studies and photomicrography. The taxa were examined using a Nikon ECLIPSE 80i compound microscope and photographed with a Canon 550D digital camera fitted to the microscope. India ink was added to water mounts to show the presence of a gelatinous sheath around the ascospores. Measurements were made with the Tarosoft (R) Image Frame Work program and images used for figures processed with Adobe Photoshop CS3 Extended version 10.0 software (Adobe Systems, USA).
Single ascospore isolation was carried out following the method described in Chomnunti et al. (2014) . Germinated spores were individually transferred to Potato dextrose agar (PDA) plates and grown at 16°C in the daylight. Colony colour and other characters were observed and measured after three weeks. The specimens are deposited at the Mae Fah Luang University (MFLU) Herbarium, Chiang Rai, Thailand. Living cultures are deposited at the Culture Collection of Mae Fah Luang University (MFLUCC). Faces of Fungi number is provided in Jayasiri et al. (2015) and Index Fungorum numbers as in Index Fungorum (2016) .
DNA extraction and PCR amplification
Fungal isolates were grown on potato-dextrose agar (PDA) for 3-4 weeks at 16 °C and total genomic DNA was extracted from fresh mycelium using the Biospin Fungus Genomic DNA Extraction Kit-BSC14S1 (BioFlux, P.R. China) following the instructions of the manufacturer. The DNA extractions were stored at 4 °C for regular use and duplicated at -20 °C for long term storage.
DNA amplification was performed by polymerase chain reaction (PCR). Three partial gene portions were used in this study: the internal transcribed spacers (ITS), the large subunits of the nuclear ribosomal RNA genes (LSU) and small subunits of the nuclear ribosomal RNA genes (SSU). ITS was amplified using the primers ITS5 (5'-GGAAGTAAAAGTCGTAACAAGG-3') and ITS4 (5'-TCCTCCGCTTATTGATATGC-3') (White et al. 1990 ). LSU was amplified using the primers LROR (5'-TCCTGAGGGAAACTTCG-3') and LR5 (5'-ACCCGCTGAACTTAAGC-3') (Vilgalys & Hester 1990 , Rehner & Samuels 1994 . SSU was amplified using the primers NS1 (5'-GTAGTCATATGCTTGTCTC-3') and NS4 (5'-CTTCCGTCAATTCCTTTAAG-3') (White et al. 1990 ). The PCR thermal cycle program for ITS, LSU and SSU amplification was as follows: initially denaturing step of 94 °C for 4 min, followed by 35 cycles of denaturation at 94 °C for 45 s, annealing at 56 °C for 45 s, elongation at 72 °C for 1 min, and a final extension at 72 °C for 10 min. The amplified PCR fragments were sent to a commercial sequencing provider (BGI, Ltd Shenzhen, P.R. China). The nucleotide sequence data acquired were deposited in GenBank (Table 1 ). The finalized alignment and tree were deposited in TreeBASE, submission ID: 20235 (http://www.treebase.org/).
Sequencing and sequence alignment
Sequences generated from different primers were analyzed with other sequences from GenBank. The related sequences were determined using a BLAST search to recognize closest matches with taxa in Leptosphaeriaceae and recently published data (Ariyawansa et al. 2015 , Liu et al. 2015 , Hyde et al. 2016 . Sequences were automatically aligned with MAFFT v. 7 (http://mafft.cbrc.jp/alignment/ server/index.html; Katoh & Standley 2013) , and improved manually when necessary using BioEdit v. 7.0.5.2 (Hall 1999) .
Phylogenetic analysis
Phylogenetic analyses of both individual and combined aligned data consisted of maximumlikelihood, maximum parsimony and Bayesian analyses. The sequence alignments were converted to NEXUS file (.nex) for maximum parsimony and Bayesian analyses using ClustalX2 v. 1.83 (Thompson et al. 1997 ). The NEXUS file was prepared for MrModeltest v. 2.2 after deleting the symbols ="ABCDEFGHIKLMNOPQRSTUVWXYZ" (Nylander 2004) in PAUP (Phylogenetic Analysis Using Parsimony) v. 4.0b10 (Swofford 2002) . For the Randomized Accelerated Maximum Likelihood (RAxML) analysis, sequence alignments were converted to PHYLIP file (.phy) using ALTER (alignment transformation environment: http://sing.ei.uvigo.es/ALTER/; 2016). Parsimony analysis was performed in PAUP using the heuristic search option with 1000 random sequence additions and tree bisection-reconnection (TBR) via branch swapping algorithm. All molecular characters were unordered and given equal weight, analyses were performed with gaps treated as missing data; the COLLAPSE command was set to minbrlen. Maxtrees were set at 5000, branches of zero length were collapsed and all multiple, equally parsimonious trees saved. Clade constancy was measured using bootstrap (BT) analysis with 1000 replicates, with 10 replicates of each random stepwise addition of sequences. Descriptive tree statistics for parsimony; Tree Length (TL), Consistency Index (CI), Retention Index (RI), Relative Consistency Index (RC) and Homoplasy Index (HI) were calculated for trees generated under different optimality criteria. The Kishino-Hasegawa tests (Kishino & Hasegawa 1989) were performed to determine whether trees were significantly different. Maximum parsimony bootstrap values equal or greater than 70 % are given above each node (Fig. 1) . The evolutionary models for Bayesian analysis and maximum-likelihood were selected independently for each locus using MrModeltest v. 2.3 (Nylander 2004) . Six simultaneous Markov chains were run for 50,000,000 generations and trees were sampled every 5000th generation. The distribution of loglikelihood scores was examined to determine stationary phase for each search and to decide if extra runs were required to achieve convergence, using the program Tracer 1.5 (Rambaut & Drummond 2007) . All sampled topologies beneath the asymptote (10 %) were discarded as part of a burn-in procedure; the remaining trees were used for calculating posterior probabilities (PP) in the majority rule consensus tree. BYPP greater than 0.95 are given above each node (Fig. 1) .
Maximum likelihood trees were generated using the RAxML-HPC2 on XSEDE (8.2.8) (Stamatakis 2008 (Stamatakis , 2014 in the CIPRES Science Gateway platform (Miller et al. 2010) using GTR+I+G model of evolution. Maximum likelihood bootstrap values (ML) equal or greater than 70 % are given above each node (Fig. 1) . Phylograms were visualized with FigTree v1.4.0 program (Rambaut, 2012) and reorganized in Microsoft power point (2007) and Adobe Illustrator®.
Results and Discussion

Phylogenetic analysis
The combined LSU, SSU and ITS gene dataset comprised 48 sequences with strains from Leptosphaeriaceae and our new strains. RAxML analysis yielded a best scoring tree ( Fig. 1) with a final ML optimization likelihood value of -11115.225636. The matrix had 549 distinct alignment patterns, with 20.37% of undetermined characters or gaps. Estimated base frequencies were as follows; A = 0.249926, C = 0.215820, G= 0.270487, T = 0.263767; substitution rates AC = 1.565898, AG = 3.058216, AT = 2.269071, CG = 0.645547, CT = 7.129065, GT = 1.000; proportion of invariable sites I = 0.805429; gamma distribution shape parameter α = 0.572702. The maximum parsimonious dataset consists of 2698 characters, of which 2319 were constant, 298 parsimony-informative and 81 parsimony-uninformative. The parsimony analysis of the data matrix resulted in five equally parsimonious trees with a length of 1584 steps (CI=0.399, RI=0.638, RC=0.255, HI: 0.601) in the first tree.
The topology of the tree is in accordance with Ariyawansa et al. (2015) , Liu et al. (2015) , Hyde et al. (2016) based on maximum likelihood analysis. The species in each genus are also spread throughout the tree with significant support (except Subplenodomus). Our strain of Neoleptosphaeria jonesii (MFLUCC 16-1442) grouped in an isolated clade sister to Neoleptosphaeria rubefaciens (CBS 223.77 and 367.80) with 90 % ML, 99% MP and 1.00 PP support (Fig. 1) . Hyde, Fungal Divers. 74: 36 (2015) emended. Index Fungorum Number: IF551464 Facesoffungi Number: FoF 01157
Pathogenic or saprobic on wood, bark and fruits of herbaceous or woody plants in terrestrial habitats. Sexual morph: Ascomata black, superficial to semi-immersed, fully or partly erumpent, solitary, globose, black, ostiolate. Ostiole central, short, filled with hyaline cells. Peridium composed of blackish to dark brown cells of textura angularis, cells towards the inside lighter, composed of thinwalled cells of textura angularis. Hamathecium comprising numerous, branched septate, pseudoparaphyses. Asci 8-spored, bitunicate, fissitunicate, cylindrical, short-pedicellate. Ascospores overlapping uniseriate, muriform, mostly ellipsoidal, 4−5-transversely septate, with 1 vertical septum, constricted at central septum, initially hyaline, becoming brown at maturity, slightly paler, conical and narrow at the ends, guttulate, surrounded by a mucilaginous sheath. Asexual morph: see Ariyawansa et al. (2015) . 135 × 70 µm, n = 10), central, smooth, with ostiolar canal filled with hyaline cells. Peridium 50-80 µm wide at the base, 30-50 µm wide at the sides, comprising 8-10 layers, with outer layer heavily pigmented, thick-walled, comprising blackish to dark brown cells of textura angularis, cells towards the inside lighter, with inner layer composed 2-3 layers, hyaline, flattened, thin-walled cells of textura angularis. Hamathecium comprising numerous, 2-3 µm (n = 40) wide, filamentous, branched septate, pseudoparaphyses. Asci 120-130 × 10-13 µm (x̅ = 124.4 × 11.5 µm, n = 40), 8-spored, bitunicate, fissitunicate, cylindrical, short-pedicellate, rounded at apex with a minute ocular chamber. Ascospores 19-23 × 6-8 µm (x ̅ = 21 × 7.5 µm, n = 50), overlapping uniseriate, muriform, mostly ellipsoidal, 4−5-transversely septate, with 1 vertical septum, constricted at middle septum, initially hyaline, becoming brown at maturity, slightly paler, conical and narrow at the ends, surrounded by a mucilaginous sheath. Asexual morph: Coelomycetous phoma-like. Pycnidia solitary to confluent, on upper surface or submerged in agar, globose to subglobose, setose, with apapillate or papillate ostiole, olivaceous to olivaceous-black, the wall with pseudoparenchymatal cells. Conidiophores hyaline, cylindrical to sub cylindrical, arising from the inner layers of conidioma. Conidiogenous cells hyaline, enteroblastic, phialidic, discrete, or integrated in septate. Conidia 3-4 × 2-2.5 µm (x ̅ = 4.3 × 2.3 µm, n = 50) aseptate, cylindrical/ellipsoidal, eguttulate or with 1-2 min guttulate.
Culture characteristics − Colonies on PDA reaching 3 cm diam. after 30 days at 16 °C, circular, smooth margin white at first, dirty white to iron after 4 weeks, flat on the surface, without aerial mycelium, reverse iron (Fig. 3) Notes − Neoleptosphaeria was described by Ariyawansa et al. (2015) as a monotypic genus to accommodate N. rubefaciens. Two strains of Neoleptosphaeria rubefaciens were included in the phylogeny of Ariyawansa et al. (2015) viz. CBS 223.77, isolated from twig of Quercus sp. (Fagaceae) in Switzerland and CBS 223.77, isolated from wood of Tilia europaea (Tiliaceae) in the Netherlands, and no sexual morph was reproted (De Gruyter et al. 2013 ). Here we add the asexual and sexual morphs of Neoleptosphaeria jonesii from Clematis vitalba in Italy. Neoleptosphaeria jonesii resembles N. rubefaciens in having cylindrical/ellipsoidal, hyaline conidia with 1-2 guttules. The morphology of the sexual morph of Neoleptosphaeria jonesii is more close to Leptosphaeria doliolum, Cucurbitaria berberidis and Camarosporium arezzoensis in having globose ascomata, a central ostiole filled with hyaline cells, sides of peridium wider than at the base, cylindrical, short-pedicellate asci which are rounded at apex and with a minute ocular chamber, and overlapping uniseriate, ellipsoidal, muriform ascospores which are mostly, conical and narrow at the ends (Hyde et al. 2013 , Ariyawansa et al. 2015 , Tibpromma et al. 2015 . However they are not closely related in multi-gene analyses (Fig. 1) .
Consequently, based on the morphology of asexual morph and the phylogeny we introduce our new taxon, Neoleptosphaeria jonesii as the second species of Neoleptosphaeria. In Leptosphaeriaceae, the sexual morphs of Pseudoleptosphaeria, Sphaerellopsis and Subplenodomus are still undetermined. Further collections with fresh specimens are needed to link the asexual-sexual morphs. 
